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Abstract:

This paper investigates the effects of monetary policy in China over the past two
decades with a typical emphasis on the post-Asian crisis period and the more recent
currency regime shift. A Factor-Augmented VAR method is used to study the
effectiveness of monetary policy instruments in stabilizing the Chinese economy.
We find that the repo rate, benchmark lending rate and a market-based monetary
stance are mildly effective while the growth rates of total loan and of money supply
are significantly effective. Moreover, the effectiveness of the market-based
monetary policies does not improve under a more flexible exchange rate regime. It
is concluded that the central bank in China still depend on the administrative
instruments in stabilizing domestic inflation, and thereby maintaining

macroeconomic and financial stability.
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1. Introduction

In the post-Asian Crisis period, China has achieved remarkable economic growth
for more than a decade, with an average annual growth rate of about 9 percent.
Meanwhile, the inflation rate, as measured by the GDP deflator or CPI, has
remained moderate’. With the termination of official guidance on banks’ lending
operations in 1998, monetary policy has played an increasing role in the
macroeconomic stabilization in China (Green, 2005). However, the transmission
mechanism of the monetary policy remains unclear. Since 1998, a variety of
monetary policy instruments, such as the base interest rates, open market operation,
the discount rate and reserves requirement, have been adopted by the People’s
Banking of China (PBC) to fine tune the economy. However, as the relationship
between these instruments and real economic activities is unstable over time, it
complicates the ways that monetary policy affects the real economies. More
importantly, with the integration into the global economy, the independence and
effectiveness of China’s monetary policy have been challenged because of the
exchange rate rigidity.3 As a result, there has been an increasing attention on the

effects and mechanisms of the Chinese monetary policy.”

In an attempt to shed light on the transmission channels of monetary policy in China,

we employ a new methodology — the Factor-augmented VAR (FAVAR), to

? The inflation rate remains below 3 percent in most periods. Several researches have found that
Chinese economy has experienced a substantial moderation (Brandt and Zhu (2002), He et al. (2009),
and Du et al. (2010).

? Goodfriend and Prasad (2007) reported that the Chinese monetary policy has operated with
difficult constraints.

* For instance, the global financial crisis of 2007-2009, originated in the American mortgage market,
has vaporized the wealth in the advanced economies. Due to a halt in spending in developed
countries, the export-oriented economy of China in jeopardy. In response, the People’s Bank of
China slashes the lending rate as well as the required reserve ratio to support the financially
distressed industries.



investigate the effects of several important monetary policy instruments during the
last decade.” The FAVAR approach allows us to assess how much of the observed
movements of real economy can be attributed to each policy instruments, separately

and in combination.

While significant efforts have been devoted to investigate the effect of Chinese
monetary policies, most of the previous studies employ only a single policy
instrument to measure monetary policy (Mehrotra, 2007; Dickinson and Liu, 2007;
and Koivu, 2009). Our study complements the literature by making a
comprehensive investigation of different monetary policy instruments in China. By
comparing the role of each instrument, our study gains insight into the transmission
mechanism of the Chinese monetary policy. Secondly, to the best of our knowledge,
this is the first attempt to use a combination of policy instruments in the model
estimation. As China usually implements different market-based policy instruments
at the same time, the use of the factor approach may provide an overall evaluation
of its monetary policy. Finally, most of the previous studies have employed the
Vector Autoregression (VAR) approach, which typically comprises of few
variables. The use of sparse information sets in VAR analysis may produce
inaccurate estimates and impulse response pattern (Sims, 1992; Rudebusch, 1998;
and Bernanke et al., 2005). The Factor VAR model combines the standard VAR
approach with factor analysis, and can provide a proper identification of the
monetary transmission mechanism (Stock and Watson, 1998; Bernanke et al., 2005;

Boivin and Giannoni, 2006).

Our results suggest that the Chinese economy is mainly affected by the growth rate

> The factor VAR procedure has been widely used on the analysis of U.S. and European monetary
policy.



of total loan and M2. Other market policy instruments, such as the repo rate and
benchmark lending rate, are only mildly effective in influencing the real economy.
We also show that the general monetary stance representing the overall effects of

market-based instruments only plays a modest role in curbing inflation.

The rest of the paper is organized as follows. Section 2 gives an overview of the
major monetary policies and the transmission mechanism in China. The method of
Factor-Augmented Vector Autoregression (FAVAR) is introduced in Section 3.
Section 4 dwells on the empirical evidence. Section 5 presents the results and policy

implications. Section 6 concludes.

2. Features of Post-Crisis Chinese monetary policy

The People’s bank of China (PBC) has become the central bank of China since 1983,
while it operates under the control of the State Council. An approach of “direct
lending”, is widely used for implementing monetary policy. Though a number of
reforms have been promulgated in the following years (The People’s bank of China,
2005), the lending pattern had little changes till 1998 (Park and Sehrt, 2001), which

indicates scant changes in the implementation of monetary policy.

As the Chinese economy is exposed to more external economic uncertainties, an
independent and effective monetary policy is increasingly crucial for stabilizing
inflation, employment and economic growth (Goodfriend and Prasad, 2007)°. Along
with the liberation and reform in the banking sector, a series of reforms have been

carried out to enhance the effectiveness of the monetary policy. Ever since the

® For instance, Lardy (2005) points out that the lack of independence of the PBC may result in
counterproductive monetary policy, which leads to a further delay in liberalizing the capital account.
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termination of “direct lending” in 1998, a variety of monetary instruments have
been implemented. This section will briefly review some important liberalization

policies and a number of key policy instruments since 1998.

2.1 Liberalization of China’s monetary policy in recent years

The People’s Bank of China (PBC) has a dual legal mandate of “maintaining the
stability of the currency, and thereby promoting economic growth”. However, the
persistent double-digit inflation rate in the first half of 1990s, and the outbreak of
the Asian Financial Crisis in 1997, have cast doubt on prospect of the Chinese
economy. A series of banking and financial reforms, especially the liberalization
policies, have shored up the capacity of China’s monetary policy. In 1996 and 1997,
the upper limits on inter-bank lending rate were abolished, and the bond repo
interest rates were liberalized respectively, implying less administrative control over
the money market. More importantly, the credit quota control was scrapped in 1998
and the central bank is able to conduct its monetary policy through indirect tools.
The PBC further liberalizes the interest rates in order to improve the effectiveness of
monetary policy. Since then, the ceiling of RMB lending rate of financial
institutions has been climbing and finally abolished in 2004 (except for the Urban
Credit Cooperatives and Rural Credit Cooperatives). The floor of deposit rate is also
removed in 2004. The lending rate can move unboundedly from 90 percent of the
benchmark lending rate while the ceiling on deposit rate still prevails. In 2007, the
Shanghai Inter-bank Offered Rate (SHIBOR) was formally launched to shore up the

transmission mechanism of the monetary policy (PBC, 2007).

2.2 Monetary policy instruments and their transmission mechanism



Since 1998, the PBC is forced to update its monetary tool box to increase the
effectiveness of policy reaction as a consequence of economic environment change.
Besides the administrative instruments, a reform toward market-based instruments
has also been implemented.” The following section briefly reviews several

important monetary instruments used by the People’s bank of China.

A. Open Market Operation

Open market operation is a major monetary policy used by the PBC to influence the
money market interest rate and the money supply.8 As the open market operation is
carried out on a repo basis, the repo rate is often used as an indicator of China’s
monetary policy’ (Peng et al., 2006). Figure 1 shows that the repo rate declined
from 8.6 percent in 1998 to barely 1 percent in 2005. This rate has been climbing
since 2005 to curb the overheating economy and the escalating inflation. While, the

plunge of repo rate in 2008 provides extensive liquidity for the real economy.

[Insert Figure 1 here]

B. Benchmark lending interest rate

The benchmark interest rate is the reference rate set by the PBC, around which

" The market-based instruments include open market operation, central bank lending rate, rediscount
rate, required reserve interest rate, excess reserve interest rate, required reserve ratio and benchmark
lending and deposit rate. The administrative instruments are the regulatory change and window
guidance, which is a quantitative manipulation of the bank credit.

¥ When the pressure of inflation increases, the PBC can sell central bank bills on a cash or repo basis
in the money market and withdraw money from the commercial banks. With less capital available for
lending, the banks have to raise the lending rate to reflect the real price of capital. The drop in
demand for loan will also lower the consumption, investment and aggregate demand. Consequently,
the pressure of inflation will be relieved. For instance, the issuance of central bank bills in 2008 has
decreased gradually to ensure an ample money supply in the market during the global financial crisis.
° The 7-day repo rate is often used as a benchmark (Green, 2005)
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differentiated financial institutions can set their respective commercial lending rates.
As the restrictions of the benchmark interest rate are gradually removed in recent
years, financial institutions are allowed to set their own interest rates according to

the market conditions.

The benchmark interest rate is a key market-based monetary policy to adjust the
broad money supply. Figure 2 shows that the one-year benchmark lending rate has
declined substantially during 1998 and 1999 and remained around two percent until
early 2007. The rate climbs to four percent in 2008 and is slashed again in 2009 due

to the stimulation monetary policy to cope with the Subprime Crisis.

[Insert Figure 2 here]

C. Total Loan

The total amount of credit provided by financial institutions to the economy could
be adjusted by the central bank in various ways. The PBC could employ
market-based instruments, such as the interest rates or required reserve ratio, to
indirectly control the total credit. Though the credit quota is scrapped in 1998,
window guidance' is still crucial for managing the total amount of credit.

As the window guidance and regulation changes are not quantifiable, one could

shed light on the general monetary direction by tracking the total amount of credit

' Window guidance is another policy controlling the amount of bank credit and the M2 without
going through the money market and affecting the interest rate. This instrument can also be treated as
a measure to promote certain types of industries. For instance, commercial banks may be instructed
to refrain from lending to industries with high energy consumption, and reinforce the support to the
agricultural sector. Besides, in order to ease the upward pressure of the currency, the PBC has to
keep the interest rates in China significantly lower than those in the United States. The PBC thus
employs the window guidance to control the money supply when other monetary instruments are not
feasible (Lardy, 2005).



growth. Figure 3a shows that the growth of financial institution loan has risen from
5 percent in early 2000s to 15 percent in the mid-2000s. The central bank
accelerated the credit creation after 2008, implying a loosening of monetary policy

upon the outbreak of global financial crisis.

[Insert Figure 3a here]

D. Money Supply (M2)

The broad money supply, M2, is the intermediate target of monetary policy of the
PBC and its annual target growth rate is usually announced at the beginning of a
year. The PBC tends to use both market-based and administrative monetary tools to
achieve the target of the M2''. Figure 3 shows that the annual growth rate of money
supply fluctuates around 15 percent between 1998 and 2007. This growth rate

increases substantially to over 25 percent in 2009.

[Insert Figure 4 here]

2.3 Exchange Rate reform and the monetary policy

The Chinese currency, the Renminbi, was actually pegged to the US dollar before

July 2005'%. The rigidity of exchange rate has limited the capacity of the PBC in

controlling the price level and growth rate via its monetary policy (Prasad et al.,

" Though M2 and total loan capture the impacts of most policy instruments, their growth targets are
determined separately and their actual growth rates are not necessarily coincide. We consider both
indicators to gauge the general monetary stance in China.

"2 Though PBC has announced that the exchange rate was allowed to move around the parity by 0.3
percent, the official rate seldom deviates from the fixed parity.
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2005). On 21 July 2005, the PBC promulgated reforms in its exchange rate policy
by allowing Renminbi to float in a managed way with reference to a basket of
currencies.’> As shown in Figure 4, the exchange rate between RMB and the US
dollar has climbed from 8.28 in July 2005 to 6.83 February 2010. The reform in the
exchange rate policy has provided the PBC more flexibility in managing the

economy via its monetary policy.

[Insert Figure 4 here]

2.4 Effects of Monetary Policy on the Industrial Production and Inflation

The Chinese economy is characterized by high inflation in the first half of 1990s.
Between 1993 and 1995, there was a huge build-up of price pressure in the domestic
market with the consumer price index rose to 27% in October 1994. The monetary
authorities adopt tightening administrated policies in 1993 and finally brought the

inflation down to a single digit in 1996.

The sustainability of economic growth became a big concern for the Chinese
authorities in the second half of 1990s when the Renminbi remained fixed against
the US dollar, while many Asian countries have depreciated their currencies. Figure
6 shows that China has lost its export competitiveness as the growth of industrial
production has been slowing down since the mid 1990s'*. The consumer price index

(Figure 5) fell from its peak in 1994 to nearly zero in 1998. Given the relatively low

"> The intra-day variation of the Renminbi exchange rate against the US dollar was within 0.3%.
This band was widened to 0.5% in May 2007.

'* The average growth rate between 1994 and 1996 is 17.5, while it is a merely 10.9 percent between
1997 and 1999. Such a low rate of industrial growth is partly due to the Asian Financial Crisis in
1997.



inflation rate, the PBC was able to loosen its monetary policy to stimulate the
economy. From 1998, the repo rate has been slashed from 8.6 percent to below three
percent in 2000 and the benchmark interest rate fell from 5.7 percent to 2.25 percent
in 1999. These drastic measures, coupled with the window guidance, helped to
increase the money supply growth to ward off the potential downturn in industrial

output.

Between 1999 and 2003, the price level is mildly trending down due to strong
productivity growth. To ease the deflationary pressure, the central bank has to cut its
interest rates and increase the money supply. The broad money growth shot up from
14% in 2000 to 20% in 2003. Due to this loose monetary environment in 2000-2003,
the growth rate of industrial production has rebounded to 16.2 percent from its
trough in 2000, while the consumer price index has started to climb since 2004. The
overheating economy has alerted the monetary authorities. To rein in asset prices
and the overheating economy, the PBC tightened its monetary stance by raising the

interest rates as well as setting a higher reserve ratio for commercial banks.

The Global Financial Crisis of 2007-2009 triggered by the US subprime mortgage
market, however, has reversed the contractionary monetary stance. The worsening
economic environment of industrial countries had adversely affected the industrial
production in China. The growth rate of industrial production plunged from above
15 percent in the early 2008 to merely 5 percent in December 2008. The fear of the
high inflation has vanished as the consumer price index dipped into the negative in
2009. In addition to the government’s fiscal stimulation, the PBC cut its interest
rates and increase financial loans to sustain the eight percent economic growth

target. The repo rate is cut from above 3 percent in late 2008 to less than 1 percent
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in early 2009 while the growth rate of broad money supply rose to nearly 30 percent

in late 2009 from solely 15 percent in 2008.

[Insert Figure 5 here]

[Insert Figure 6 here]
3. Methodology

Although the Vector Autoregression (VAR) approach is widely employed to
estimate the effect and efficiency of monetary policy, it is subject to the relatively
sparse information because of the low-dimensional VARs. To conserve the degrees
of freedom, normally no more than six variables will be used in the VAR analysis.
To control for the estimation bias due to the sparse information, we consider a
large-dimensional dynamic factor model in this paper. It extracts a few number of
latent factors from a large pool of observed data series of use to the central bank
(Stock and Watson, 2002a, 2002b; Favero et al., 2004; Forni, et al., 2005 and

Breitung and Eickmeier, 2006).

Our model is based on the Factor-Augmented VAR (Bernanke, Boivin and Eliasz,
2005). Similar to the standard VAR, this model defines a transition equation (1)

which captures the transition mechanism of the economy.
k. O(L) Faly
= %
O 1y, vl

In the transition equation, Y. is an MXI vector of observable economic variables
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assumed to drive the dynamics of the economy, such as industrial production,

interest rates and consumer price index. F is a KxI vector of unobservable

factors, which are supposed to capture the theoretical concept of “real economic
activity”, “price pressures”, or “financial market conditions”. If there is no factor in
the transition equation, the FAVAR will be reduced to the standard VAR with only
observable economic variables, which implies the standard VAR is a sub-model of
the FAVAR. To conserve the degree of freedom and include the information set of
the monetary authority, we have to augment the VAR with several factors, which

summarize a large number of data series. The vector of factor F. is extracted from

the observation equation (2) below.

2) X, =AfE +A'Y +e,

In this observation equation, X, is an NXI vyector of observable informational
time series, where N is large relative to the sum of M and K (i.e. N>>M+K). The
matrix A’ and A’ are the factor loadings of dimension conformable to X,, £,
and Y. The error terms ¢ are assumed to have a zero mean. This observation
equation implies that the dimension of the entire information set in X:, which

cannot be spanned by Y, will be spanned by the factors. In this study, we will

estimate the factors with a two-step principal components approach15 to extract the

factors.

4. Data Description

Our sample consists of 100 monthly data series (1998M1 — 2010M2), and are

"> The program we employed in the estimation is based on Bernanke, Boivin and Eliasz (2005).
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categorized into twelve groups.16 The first eleven groups focus on different aspects
of economic performance in China, including real activities, price index, investment,
government revenue and expenditure, retail sales, international trade, interest rate,
money aggregate, financial market, exchange rate and consumer index. With the
integration into the world economy, China is inevitably exposed to worldwide
economic uncertainties, especially that of the United States. Thus, the US data are

also included.

The data which are conceived to have seasonality are first adjusted by X-12 ARIMA.
The Augmented Dickey Fuller test is employed to test the stationarity of the data
series. In case of non-stationarity, the series will be transformed by first log
difference to attain stationarity. Following Bernank, Boivin and Eliasz (2005), we
distinguish two categories of data series in this paper, namely, fast-moving and
slow-moving data. Fast moving data, such as interest rates, monetary aggregates,
asset prices, exchange rate and consumer indexes, are contemporaneously affected
by a monetary shock. Slow moving data, including the data of real activity, price
level and international trade, are affected by a monetary shock for a lag of one

period.

5. Empirical Results

We estimate a Factor-Augmented VAR model with a number of
frequently-employed policy instruments, namely the repo rate, benchmark lending
rate, total financial institution loans and M2 to evaluate their respective

effectiveness. In addition, as the PBC usually uses several market-based instruments

1% A detailed description of each data series is presented in the appendix.
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simultaneously to achieve its objectives, we also use a factor, which tracks a wide
range of market based policy instruments at the disposal of the PBC, to represent a
general stance of the monetary policy. By estimating the FAVAR with this policy
factor, we should observe the impacts on the economy from a sudden change, which
is a 25-basis-point innovation for the policy instrument, of the market-based
monetary stance. For each of the five models, we augment the VAR with three

17
factors.

Besides, the exchange rate policy has undergone substantial reform since 2005. To
evaluate the change of the effectiveness from this reform, we estimate the models
with two different subsamples, which are January 1998 - June 2005 and September
2002 - February 2010. The first subsample covers the period before the exchange
rate reform while the second subsample covers the period under a more flexible
currency regime. By comparing the performance of monetary policy in the two
subsample periods, one could shed light on the evolution of monetary policy due to
a loosened control on the exchange rate. To understand the effects of a shock from
monetary policy on the economy, we also present the impulse response function for
a wide range of economic indicators along with the industrial output and consumer

price level.

5.1 Estimation of FAVAR with Repo Rate as the instrument

First, we estimate the model with the repo rate as the policy instrument. Figure 8

displays the resulting impulses response functions generated by the FAVAR before

17 Following Bernanke, Boivin, Eliazs (2005), we use FAVAR with three factors and one policy
instrument as the baseline model. Stock and Watson (1999, 2002b) also show that a few, perhaps two,
dynamic factors can account for a large amount of variation in the macroeconomic data series.
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the exchange rate reform given an increase in the repo rate. The response of the
industrial production is insignificantlg. The consumer price index exhibits a
moderate increase initially but fall after a few months. The real estate investment
also plunges for an extended period of time. Consequently, the repo rate is
ineffective in promoting economic growth and weak at maintaining the price level

under the fixed exchange rate.

Figure 9 shows the impulse response function generated by FAVAR from
September 2002 to February 2010. Given a positive shock in repo rate, the industrial
production has gently come down a few months after the shock while the consumer
price index goes up for the fifteen months, displaying a sign of price puzzle. In
comparison with the response under a fixed exchange rate, the repo rate is more
capable of stimulating the real economic performance, but may not be an effective

tool in containing inflation.

[Insert Figure 8 here]

[Insert Figure 9 here]

5.2 Estimation of FAVAR with Benchmark Lending Rate as the instrument

In the second model, we estimate the response of industrial production and inflation
from a positive shock in the benchmark lending rate. Figure 10 depicts that the
industrial production is not responding to a contractionary monetary policy shock.

Though the price indexes are gently reduced, the reduction only lasts for fifteen

'8 For the results figures (Figure 8-11, 14-19), the green line shows the point estimate of the
response function. The light blue line and the red line represent the 90% upper and lower confidence
level respectively.
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months. Figure 11 shows the response functions under a more flexible currency
regime. The industrial production responds with a prolonged and moderate
reduction to an upward shock of the interest rate. However, the price indexes soar,

resulting in price puzzles for about twenty months following a tightening policy

shock.

Before the exchange rate reform, both the repo rate and the benchmark lending rate
were not effective in stimulating the economic performance. When the central bank
raises the lending rate, the industrial production and price indexes show
insignificant and short-lived response in Figure 8 and Figure 10. When the exchange
rate is more relaxed, it has a mildly significant and long-lasting downward impact
on the industrial production after a few months of the shock, implying a more
effective policy to stimulate economic growth. Yet, the interest rates also give rise
the price puzzles for both the consumer and producer price indexes. Therefore, the
effectiveness of market-based monetary policy does not show any sign of

improvement given a more flexible exchange rate policy.

[Insert Figure 10 here]

[Insert Figure 11 here]

5.3 Estimation of FAVAR with the monetary factor as the instrument

Thirdly, we assess the impact of a change of market-based monetary stance by the
PBC on the real economy. As the monetary and financial markets have not been
fully liberalized, the transmission channels of the policy instrument are not as

efficient as those in the developed countries. The PBC has to rely on a number of
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policy instruments simultaneously to influence the economy. We consider 15
market-based measures which are directly or indirectly managed by the PBC as
potential monetary instruments'®. We extract a policy factor from these 15 data
series by maximum likelihood estimation. Table 12 shows that this factor is
positively related to the interest rates. The movement of this policy factor, as
depicted in Figure 13, resembles those of the repo rate and benchmark lending rate.
As a result, an upward shock of this factor could be interpreted as a tightening

monetary stance.

[Insert Table 12 here]

[Insert Figure 13 here]

Figure 14 displays the impulse response functions from an upward shock of the
policy factor before the exchange rate reform. When the central bank takes a
contractionary monetary stance, the negative impact on industrial production and
price indexes are small but significant. These notable responses suggest a
combination of market-based instruments is more effective than a single instrument,
such as the repo rate or the benchmark rate. Besides, Figure 15 presents the impulse
responses generated from the FAVAR between September 2002 and February 2010.
Not surprisingly, a downward and persistent pressure on the industrial production is
building up after a few months of the onset of contractionary policy. Nonetheless,
the price puzzle in consumer price index emerges and prevails for nearly twenty

months.

' These series include rediscount rate, repo rate (7 days, 1 month and 3 months), benchmark lending
rate (6 months and 1 year), central bank lending rate (20 days and 3 months), Interbank Interest Rate
(7 days, 30 days, 90 days) Interest rate on required reserve and excess reserve, saving rate and time
deposit rate (1y). All these 18 series are seasonally adjusted and stationary.
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[Insert Figure 14 here]

[Insert Figure 15 here]

5.4 Estimation of FAVAR with total loan as the instrument

Other than market-based instruments, the PBC also employ non-market-based
instruments to prop up the economy and contain the price level. The total loan,
which is affected by both interest rates and the administrative measures, is a
principal indicator for the general monetary stance of the central bank. The PBC can
tighten bank lending by raising the interest rates or by window guidance. Figure 16
and Figure 17 show the impulse responses of economic variables to a lowering of
the growth rate of total loans. Under the fixed exchange rate (as shown in Figure 16),
a negative shock in total loan results in a rapid and persistent decline in industrial
production. The price indexes are also lowered a few months after the monetary
policy is tightened. When the exchange rate is more flexible, a decreased total loan
also hugely reduces the industrial production and consumer price index. These
results reveal that the control of total loan is highly effective in regulating the

cconomy.

[Insert Figure 16 here]

[Insert Figure 17 here]

5.5 Estimation of FAVAR with M2 as the instrument

For the last model, we estimate the impulse response functions of industrial

production and inflation for a downward shock in the growth rate of M2. Figure 18
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shows that, under the pegged exchange rate regime, the M2 shock initiates mild
response from the industrial production and the consumer price index. This means
an increase in money supply can only play a role to stimulate the real economic
activities and raise the general price level. The impact of M2 on the economy has
also been explicit, though less significant, after the exchange rate reform. From
Figure 19, an increase in the growth rate of M2 can boost the industrial production
and the consumer price index but the impacts die out about 15 months after the

shock.

As compared to the estimation results of the repo rates and benchmark rates, the
growth rate of total loan and of money supply are more successful in managing the
real economic activity and price level. As explained in Section 2.2C and 2.2D, the
total loan and M2 can either be adjusted by varying the interest rates and by window
guidance. Neither the repo rate nor the benchmark rates, however, are shown to
have a significant impact on the M2 as depicted in Figures 8 and 10, implying that

the window guidance is the apparent driving force of the change of the money

supply.

[Insert Figure 18 here]

[Insert Figure 19 here]

5.6 Policy discussion

In the above estimation exercise, we could shed light on the policy implication in

two dimensions — the effectiveness of market-based and non-market-based
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instruments, and the effectiveness of instruments under a fixed or more flexible
exchange rate regime. By comparing the results of different policy instruments, we
show that the growth rate of total loan and growth rate of money supply are more
effective than the interest-rate based monetary instruments in regulating the
economy. When quantity of loan or broad money supply grows at a higher rate, the
industrial production and consumer price index will follow with a rise immediately
after the shock. Nevertheless, the real economy and price level respond with a
longer lag and less significant amount to the shocks of repo rate and benchmark rate.
This shows that the central bank could not solely rely on the use of interest rates to
fine tune the economy. Window guidance and regulatory adjustment are still crucial

and effective to monetary policy implementation.

Our results also suggest that market-based policies have generally mild impacts on
industrial production and price level. There are several explanations for this. The
first is the high level of excess reserve in the banking industry (Green, 2005). The
high excess reserve ratio, about 4 percent from 2005 to 200720, absorbs much of the
influence of the monetary policies. Secondly, the partially liberalized money market
also restrains the capacity of market-based policies. Though plenty of interest rate
liberalization reforms have been implemented in the past decades, the ceiling on
deposit rates and floor on lending rates are still in place, thus constraining the

capacity for effective monetary policy.

In addition, the policy factor which tracks the monetary stance for market-based
policies has a more pronounced impact on the economy than other monetary

instruments before the exchange rate reform in 2005. This suggests that a wide

0 In United States, the excess reserves are usually less than 2 percent of the deposit.
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range of market-based monetary instruments is more effective to manage the

economy than a single interest rate adjustment.

Regarding the change of exchange rate regimes, our estimation results are less
explicit. As the Renminbi is fixed against US dollar before 2005, the Chinese
central bank can hardly set its monetary policy independent of its American
counterpart. Since the exchange rate reform in 2005, the Renminbi appreciated
significantly against the US dollar. When the PBC carries out market-based
tightening policies, the industrial production displays a more significant decline
under a more flexible exchange rate regime. Nevertheless, the price indexes rise
amid a monetary tightening condition in the second subsample. There are several
reasons for the emergence of price puzzles in the estimation. First, the Renminbi is
effectively repegged to US dollars since 2008. This highly restricts the sample size
for estimation in this paper. Besides, the central bank still relies heavily on the
window guidance as a principal monetary instrument, especially after the outbreak
of global financial crisis. Moreover, the emergence of price puzzles given a shock
from the market-based instruments may also suggest that those instruments are not

designed for fighting against inflation in China.

6. Conclusion

In order to have a better understanding of the monetary transmission mechanism in
China, this paper improves the conventional VAR model by including factor
variables. It is found that the interest rates and the market-based monetary policies
have little impact on the real economy and the price level under the fixed exchange

rate regime. These policy instruments become slightly more effective on the
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industrial production when the exchange rate is more market determined. We also
track the market-based monetary stance of the PBC by summarizing 15 policy
variables in one policy factor. This policy factor is more effective than any
individual policy instrument, implying that the PBC may employ a wide range of

monetary instruments.

Admittedly, the market-based instruments are slightly more influential on the
economy under a more flexible currency regime. Nevertheless, the
non-market-based measures at the disposal of the central bank are much more
effective. These results are not surprising as the central bank could control the total
financial loans as well as the broad money supply with a higher flexibility than the
interest rates, which are highly restricted due to rigid currency regime. As a result,
China could still carry out effective monetary policy through non-market-based

measures under the rigid exchange rate system.
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Appendix I:
Figure 1. Repo Rate
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Figure 2: Benchmark Lending Rate (1 year)
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Figure 3: Percentage Change of Financial Institution Loans (Year-on-year)
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Figure 4: Percentage Change of Money Supply M2 (Year-on-year)
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Figure 5: The Renminbi exchange rate against the US Dollar
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Figure 6: Annual growth rate of Industrial Production
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Figure 7: Annual inflation rate (Consumer Price Index)
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Figure 8: Impulse Response from FAVAR with three factors and repo rate

Estimated by principal components with two-step bootstrap (1998M1-2005M6)*!
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Change of Government Revenue (GovRev); Percentage Change of Government Expenditure
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Figure 9: Impulse Response from FAVAR with three factors and repo rate

Estimated by principal components with two-step bootstrap (2002M9-2010M2)
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Figure 10: Impulse response from FAVAR with three factors and benchmark rate

Estimated by principal components with two-step bootstrap (1998M1-2005M6)
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Figure 11: Impulse response from FAVAR with three factors and benchmark rate

Estimated by principal components with two-step bootstrap (2002M9-2010M2)
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Table 12: The Factor Loadings of the representative factor

Data Series Loadings Data Series Loadings
Benchmark Lending Rate (6m) 0.876 Interbank Rate (7d) 0.530
Benchmark Lending Rate (1y) 0.916 Interbank Rate (30d) 0.520

Central Bank Lending Rate (20d) 0.566 Interbank Rate (90d) 0.415
Central Bank Lending Rate (3m) 0.563 Repo Rate (7d) 0.537
Saving Rate 0.359 Repo Rate (1m) 0.561

Time Deposit Rate (1y) 0.799 Repo Rate (3m) 0.610
Rediscount Rate 0.556 Required Reserve Rate 0.328

Excess Reserve Interest Rate  0.153
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Figure

13: The policy factor for general monetary stance
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Figure 14: Impulse response from FAVAR with three factors and Factor

Estimated by principal components with two-step bootstrap (1998M1-2005M6)
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Figure 15: Impulse response from FAVAR with three factors and Factor

Estimated by principal components with two-step bootstrap (2002M9-2010M2)
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Figure 16: Impulse response from FAVAR with three factors and Total Loan

Estimated by principal components with two-step bootstrap (1998M1-2005M6)
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Figure 17: Impulse response from FAVAR with three factors and Total Loan

Estimated by principal components with two-step bootstrap (2002M9-2010M2)
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Figure 18: Impulse response from FAVAR with three factors and M2

Estimated by principal components with two-step bootstrap (1998M1-2005M6)
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Figure 19: Impulse response from FAVAR with three factors and M2

Estimated by principal components with two-step bootstrap (2002M9-2010M2)
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Appendix II:

The time series data are all taken from CEIC Database. All of the series are monthly
data from January 1998 to August 2009. Each of the series is labeled as either fast
or slow. The transformation code: 1 — No transformation and 5 — First Difference of

Logarithm. The seasonally adjusted: SA — Seasonally adjusted by Census X-12,

NSA — Not seasonally adjusted.

No. Category

Item

Fast/Slow SA

1 Real Activities Industrial Production Index: % Change Y
2 Industrial Production: Salt Slow Y
3 Industrial Production: Canned Food Slow Y
4 Industrial Production: Cloth Slow Y
5 Industrial Production: Household Refrigerator Slow Y
6 Industrial Production: Automobiles Slow Y
7 Industrial Production: Motor Cycles Slow Y
8 Industrial Production: Air Conditioner Slow Y
9 Industrial Production: Televison Sets: Colour Slow Y
10 Industrial Production: Camera Slow Y
11 Industrial Production: Micro Computer Slow Y
12 Industrial Production: Plastic Products (PP) Slow Y
13 Industrial Production: Cement Slow Y
14 Industrial Production: Steel Slow Y
15 Production of Primary Energy: COAL Slow Y
16 Industrial Production: Coke Slow Y
17 Industrial Production: Rubber Tyre Slow Y
18 Industrial Production: Processed Crude Oil Slow Y
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